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The XE"E airplane is a high performance, ?hot-reconnaiesance 
aircraft deaigned by the Republfc Avfatfon Corporation f o r  the 
Army Afr Forces. A series of tests of e 1/8.33-scik poxered mode1 
was co~~dacted in the Langley 19-foot pressure txmnel to obtain 
fnfomtioa relative t o  %he aeroaynamio design -sf the alnplane. 
This report  present-l-the results of tcsts to determine t h e  static 
longitudinal etabi1.ftg and s t a l l i n g  characterfstice of the model. 

-om t h i 8  5nzresttgation it waa indicated that the atrplane w i l l  
possess a poaitive  static margin for all probable flight conditions. 
The staliing characteristics m e  considered satisfactory in that 
the staU initiates nem t h e  root  section and progresses toward 
the t i p s ,  Early root sectioa sealling occurs, with t h e  flapa 
retracted and nay cauee undesirable tail buffet.5hg a d  erratfc 
elevator control in the normal flight range. From considerations 
of sinking speed landing f l a p  deflectfons of 4C-o may be preferable 
to 55O or 650. 

The XF-12 airplane wae designed by the Republic Aviation 
Corporation t o  provfde a long-range, high-altitud-8, hfgb6peed, 
photo-reconnaismnce afrcra9-b for t he  Army Afr Forces. The air- 
plane is conventional in design with a normal gross weight of 
lO3,OOO pounds, a wing span of fP9 .I7 feet and a wing area 
of 1&0 square feet. The airplane is eqyipped with four axper- 
charged *att & whitney ~ 4 3 6 0  engfnee, capable of delivering 
3000 horsepower at We-off. 

'T . -' - - 
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D w b g  the early design stages of the XI?-12 airplere, R 
prelinirmy ax lye i s  of t h e  1.3ngftudim.l etabflity ch&r-?.oterietics 
was made by MCA (reference 1). i333sequent investigatiolte by 
RACA were mde to determine t he  e,arcd.jm&c characteristics of 
sever& of the component p a s t s  of  the 2G?-12 eirplaza, t h e  resulter 
of which a r e  reported iz refeseacee 2 to 9. 

To f'mmish additional. informatfor" pertinent to the aeroaynamic 
characteristics of the XF-1.2 design, the Afr Matsrfel Command, 
&nqr &r Force8, hae requested that an fnvestigation be  coaductsd 
in the Langley lp-foot pressure tunnel of a 1/8.33-scale conplets 
model of t ho  XF-12 airplate. This paper presenta the results of 
that part of "uo investigatfan mado to determine the static 
longi tudind  stability and e ta l l i ng  characteristlcs for various 
power conditions and f l a p  deflections. 

The poei t ive directions of' the forces, moments, a d  ear 
displacemeata of the a i r p l a e  and control surfaces are shown in 
figure 1. The coefficients and symbols used are m followe: 

. . .  . . .  . .. 
lift coefflclent (L/qS) 

longitudlnd-force coefficient ( x / ~ s )  5 
CM pitchirag+nment coefficient (M/qSc) 

Tc 'effective thrust coef'f i ciert ( T/2qD2 1 
% '  torque coefficfent (&/2qD3) 

L lift (4) 

X force along longitudinal axis 

z force along vertical exis 

M pitcking-mment about center of gra.vity 

T effective thrust of one propeller 

Q torque of one propeller 
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coefficient of viscosity 

-&e of s t tack  of wing root chord l i n e  

s t ab i l i ze r  incfdence relative to wing root  chord line, 
positf~e with trailing edge d m  

elevator  Beflection  with respect to etabi l izer  chord 
lbe, uosi t lve  with  t ra i l ing edge down; subecript 
"trim" denotes e h v a t o r  deflection when Cm = 0 

flap deflection w i f A  respect to adjacent w3ng section 
chord ltne 

3 

propeller blade angle a t  0.75 tip radius 
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&&it variation of pitching-moment coefficient with s t e b i l i z e r  
in.cider;ce 

Model 

The l/8.33-acale complete model. of the XF-12 airplane ie 
shorn in figure 2 set up i n  the test section of t h e  im?gley 19-foot 
preeaure turnel. Principal dfmeneions and general deei- features 
a r e  presented in figure 3 and t a b l e  11. The model is of steel- 
reinforced wood conatructicn, The surface8 were sprayed with 
lacquer and kept smooth by filling irregularitiee wi+,h g laz izg  
putty and finishing with f ine hbrasive pqe r . ,  The electElc, 
water, and pressure-txbe leeds were coaducted  to ti?o model th-ough 
the rear support strut fairing. 

Wing.- Tis wiLzg embodies t h e  RepXblic Aircraft Corporation 
alrfoil eectione  desigmted as R-k, lK)-3lt%l. at tine root rziL 
R-bS kW+13-.6 at the   t ip .  The pressure  dfstributiona  over these 
airfoil aactior-e are approximateLy the s m e  as those of 
NACA 6+ssriea sections with shLlar cmiber and thfckneas. 
(See referenoe 5. ) m e  ordinates of t h e m  section8 a r e  presented 
In table 111. The mxlmum thickness of the  root and t ip   sect ions 
ex8 13 and 13 percent,re6pectfvely, at 40 percent chord, The 
wing t ips  have & goomtric  washout angle of 4' formed by a uniform 
twiat fYom 52.5 percent of the s&f-spa a8 shown ia figure 3. 
A straight line perpeadicular t o  the axis of symmetry connects 
all the 50-percent chord locations. 

"" 

The wing is equipped  with,double-slotted,  partial-spen flaps 
that extend spmyise f'rom the fiselage t o  approximatelg 61.5 percent 
of the solniq-z.. Tho model flaps may be deflected 20 40°, 
55O,  and 670 .from the retracted position a8 shorn in figure 5 and 
are fixed in posit ion by suitable Eltee1 brackets. 

Dive-recovery flaps used during the tests were i n8Wled  on 
the lower surface of the wing as shown in figure 6 at 15 percent 
of the wing chord  between t he  fuseliage md the outboard ,mselles. 
Detaile of the dsve-recovery f l a p  Installation are given in 
figure 7. 
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T a i l  surfaces..- The horizontal tail i s  attached above the 
fuselage to the ver t ica l  tcil. The model eleva-iors differ from 
t h e  full-scale tail design In that ic+,ernaUy seeied balances are  
not provided. {&a fig. 8 . )  Felt wiper s e a l s  are inetalled t o  
prevent air-flow through the atabilfzer-elevator gap. Eo elevator 
trim tabs a r e  provided. The elevator was set  manually through 
a range from 15O to -25' azd waa fixed i n  the Besired position by 
hinge clamps. The skbx l i zer  incidence is adjustable through a 
range from 3O to - 6 . 5 O  t o  t i e  w i n g  root chord l ine.  The wader 
was locked in the r-eutral poeition for this investigation. 

, The complete empennage (horizontal and ver",cal tail and after 
portion of the fuselage) is removable an& was replaced by a 
fuselage tail cone for  the t u s t  runs with the tail r&ved. 
(See fig.  9. ) 

- Wing-ducta md ztacellea*- The madel has duct inlets Bituated 
at the leading edge of t h e  w i n g  between the inboard and outboard 
nacelles. It was fomd., from studles of the original RepubUc 
designed ducte in the LanzLeg propel lerreesarch tumel, tkat 
interEd flows of t h i s  duct limited t h e ' c r i t i c a l  speeds of the 
airplme t o  unsatisfactorily low values. ConeequentLv a new s e t  
of duct l ipe,  deeigIated PIACA w5ng duct f n l e t  mmber 5,  were 
developed (reference 9) to &ow Iqrger, e u e e . o f  afz.piane c r i t i c a l  

. . speed, Both auFt inlets were tested on the model. A compmison .. - of the physicel  chamcterist ics of .the two. sets of duct l i p s  is 
given in figme 10. 

. . . '  The internal. a i r  flows were regulated by means of adjustable 
, .  doors .a t  the ex i t  ports, located on the underside of the nacelles 

through the ducte were obtained w i t h  the aid of total- and 
static-greeaure tubs8 located in the exit ports and comected to a 
multiple-tube manometer. 

-8s noted in figure 6.. Measurements of the q u t i t y   r a t e  of flow 

Each :of I the four lqodel nacelle8 was grovided w f t h  adjustable 

. t h e  oowl. The model nacelle afterbo+Ies a r e  faired to mod.erately 
streamlined shapes. The,full--scale nacelle installetians. differ 
f'rom this in that the afterbodieware cut off' .blunt t o  U o w  an 
opening fo r  t h e  turb-upercharger exhaust ( t o  +&u&nent the  propeller 

, .  . cowl exit openicgs to Urn regulation of t h e  .internal flow through 

. thrust) .  . .  , , .  . .  

, Propellers and. motorg.- The f o d l a d e ,  righGhand, adjustable- 
pitch,   tractor model propellers are geometricdly~.similar  to  the 
airplane  propellers. The propeiler hubs .are .externally contoured 
to s i W a t e - t h e  spinners. D m y  spimere werb mailable for t e s t a  
w i t h  propellers removed,. . .  
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Each of the four pPopellara was dziven by a mter-cooled 
induction motor that was housed within,the nacelle,,and waa capable 
of continuously developing 20 foot-Touds of torqce at  ro,A&tional 
speeds up to approximtelr 6000 rpm. A variable fieqwmcy alternator 
mpplied t h e  curren5 and epeed control for  the four mzors.  

FLzeelage and protuberaces.- The fuselage lm8 8. flneneee ratio 
""1 

of 9.03:l and is ciroulecr in cross  sectioz  about a stmight line 
extending fYom the sose to the tail. The maximum diameter of 
t h e  fl;seLage occurs at the 50 percent  chord line of the wing root 
chorci o r  about 38.6 percent of the fuselage length from t he  nom. 
llhe f'uselqe is equipped with modele of an astrodome and a radar 
dome. 

" 

When the flaps were deflected the t r icycle  land- gear and 
wheel-well doors were extended t o  simulate the full-scale airplane 
configuration. The wheel wells i n  the heelage and under eurface 
of the wing were not reproduced on the model. 

T68t Conditions md Methods 

The investigation was nade with the densitz of the air 
in the tunnel m.lnt&ined at approximately O.OO!j3T slug per cubic fmt. 
Most  of the t ea t s  were conducted a t  a dynamic pressure of approxh 
mately 27.5 pounds per equara foot which gave a Reynold8 number 
of about 2,400,COO and a &ch n m b r  of approximately 0.09. A 
few test runs were conducted with propellere removed at  a dynamic 
pressure of  approximately 55 pounds per square foot, which roughly 
corresponds t o  a Reynold8 number of 3,400,000 and a.Mach ntmiber 
of 0.13. 

Stabill zer- and elevator tests.-  Most of the testa were made. 
by vGf1rg the angle of attack from lc% to high values fo r  each 
of the selected stf3,bilizer and elamtor settings. The stabilizer 
characteristic8  were obtained for  it equal ,to 303 -2', and -6 .5O 
with..8e equal .to 00.. For the  elevator tests the skbilizer 
Incidence w&s s e t  at -2' and valuels of Se were chosen to 'cover 
a satisfactory . r q e  of. flight condlltions. 

" 

Power c,mditions.- The full-scale payer conditions simulated 
dKi@ the t e a t m i s t e d  in table I. The model propellers were 
operated so that Tc varied w3th CL fo r  the several pmer 
conditione as shown in figure 11. The.power condition for a gross 
weight of '77,500 pounds wa8 selected to cover the condition with . . 

very light loading and may a l s o  be used t o  some extent t o  esti?~ate . 
t h e  airplane characteristics with power ratings above 3000 horsepower 

- .  
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per engine. The values given in Figure 10 &'based an eatlxnates of 
the   fu l l - sca le   p rqe l le r   charac te r i s t ics -wi th   the  &-st l i n e  
incidence equal t o  Go. The vaia;-lion of  Tc with. a for the 
100-percent  rated-pcmr  conditb? (not ahown) m d  (M.P. l2 m e  
apgroximtely the sane. 150 a t teqt  waa made t o  aind.ate the 
relatively smll amount of +,hrimt due,to the  resctio2 of the full- 
scale turbcrsu2erch~rger exh&uat. Calibrations of the niodel 
propeller were made with t h e   t b u s t  lipe imidexa  at  0' t o  determine 
the vwia t ion  of Tc with &c. A blade. angle a a t t i q  of a. 5' 
was selected t o  obtain 8 reason&ble approximation  of a8 shown 
in figure 12. An analysis inacat'ed tha t 'var la t ions  from these 
curves would have small effec t  on the longi tudizal   s tabi l i ty   resul ts  

.and therefore did. not w a r r a n t  other blade 'angle. eett lngs tkming 
the  t e s t .  , .  

Test run6 of' the model with power on were =de bg ~ a r y i n g  
the thrust coefficient with the angle of at tack &t a constant value 
of dymmlc pressure t o  simulate constant power sonditions. For 
the mlli tary ,power conditions, the naximum values of lift coefficient 
that could be attained during the  t e s t s  were l i z i t e d  bg the mount 
of torque evall-qble f rom the model motors. 1 .  

Duct aud nacelle air-flow  cmdit1ms.- W l e  iuost of the  
invee%l$atioy of the 1/8.33-scale complete model of t he  Republic 
2D'-12 drjplme w a 8  conducted with the BACA wfng duct i-et nuniber 5, 
aome p r e l l m i v  t e s t e  were =&:e to de-t;ermjne,the effect of the 
Republic d e s i s e d  wLng duct i n l e t s  on the stall progression and 
maJcim, liI3 co6fficient. A6 'it x&8 infeasible t o  simulate full- 
scale air flow f o r  all flight conditions, values of duct entrance 
velocity  ratio were selected that would cloeely represent  the  ILL- 
scale conditiom most generally apprmched in flight. An a t t e q t  
was-made t o  811uula.te these cmditione by adjustment of t h e  e x i t  
port .doors.' The Values of V , f i  obtaiaed durfng the test' -0 

a8 follows: 

i 
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The exit port opening used for  the  teeta  wlth  the original 
Republic duct inlels were duplicated for the mbsequent t e s t  runs 
w l t h  NAZA wing duct inlet number 5. The following vpalues 
of . Ve/V resulted: - 

V*!v 
Sf o i l  coaler Intercooler azld U 

,(&eg) c-ge air (deg) 

a 
11.6 65 

0.27 0.63 2.3 
.86 .41 

The changes i n  entrance velocity ratio were r o w  proportional 
t o  the In l e t  area c-e of' the two duct canfiguratiocs ao that 'value8 
of flow coefficient for  the two ducts were approximately the eame. 
When the flap6 were deflected 20°, 400, and 55O, the exitcport 
eettirlge were the ~ a m e  as f o r  t h e  condition w i t h  the flaps 
deflected 650. 

No measmements wero made of the quantity rate of air flow 
thr6ugh the nace.Uee. However, high values were sxttained by 
u t i l i z ing  the maxim openiqy at the cowl  exits in all tests 
except where noted. 

Teat runs with  tuf%s attached t o  the model were made n i th  
maximm opening of cowl exit and with cowl entrances sealed as 
shown fn figure 13.  Thew tests  indicated that the internal. air 
flows obtained  during the investigation should not advereely 
fnfluence t h e  longitudinal  stability results to m y  appreciable 
extant. 

Tuft studfe6.- The flow c b a c t e r i s t l c s  over the upper surface 
of the wing, nacelles, and fuselage were determlned by the observatbn 
of'wool tufts. The t u f t s  were fastened to the wing upper surface 
with thin st r ipe of cellulose tape at approximately 30, 50, 70, 
and 90 percent of the wing chord and spaced about 5 inches span- 
wise. The attftude o r  the model wae changed during the test runs 
From low. to high values of angle of attack. A t  every angle of 
attack t h a t  the flow pattern changed appreclably, aa indicated by 
the tuft behaeor, sketches were made and motion pioture film 
record0 were obtained. 

The data are referred t o  the e tab i l i ty  axes, which axe a 
ayetam of axe8 having t he i r  origin at the center of g r m i t y  in which 
the Z-axis is in the plane of symmetry and perpendicular to t h e  

-L 
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t o  t a i l  stalling w i l l  occur. Tncreasee of power caused increases 
in the values of h ~ ~ / & . t .  m e  mst pronomicad C b ! O S  OCGW for 
flaps retracted with vaiues rmgkg f ~ o m  -0.042 for Tc = 0 
to 4.072 f o r  (M.P. )1 st CL e+el 1.40. For al.1 the f l q a  
deflected conditions testad values of &&/dit were within t h e  
preceding lid t s .  Values 0-? a&/ait decrease ~ l i g h k l y  with angle 
of attack f o r  Tc = 0 or propellers removed coztditions, It 
&odd be noted that slra~p Sreaks in the   pi tchir4amxzt   cwvee 
e r e  experienced wher?. the f l a p s  a r e  retracted and the pow3Y is 
moderately high. R possible cmse of the  breaks m y  be a decrease 
i n  the domwesh a t  the t a l l  resultfng &om early stalllng of the 
eng-root e%t ions ,  The w i n g  Btalltnq characterist.ics =-e discussed 
i n  detail. in a subsoqurmt sec%ion of t h i s  paper. 

Elevator character~s~~c8.- Test  results a r e  presented in 
f i g u r n t < 2 2  to show the effects of the elevator deflection - 

on several aarodymmic cksracterist ics of the model. The r e s d t e  
&re for several f l a p  and powm conzitims. Trends i n  ths variation 
of ;jcJas, a re  s~milar $0 those noted for &%/dit as expocted. 
The most prorounced chznges occur fo r  the fl.a?s r s t x c t e d   c o n a t i o n  
with values rmging from 4.029 fol- T c  = 0, CL = 1 20 
ts -0.044 for (M.P.)l, CI; = i,6, B r e h  o c c w  in the 
pitchfng-moment cwvea similar to those experienced with tho 
s t a b f l i z e r  tests as expected. These breaks  occur a t  lift coefficfents 
below t h e  stall. and iildfsate the possibi l f tp  cf encountering 
erratic elevator control in t h e  high a l t i tude  climb  condition. 

" 

l h 9 , l p T B . -  Lnasmuch &s elevator hinge momenta were not 
neasured daring t h e  t o e t s ,  an analysis has been maZe to est inate  
only  the elevator-fixed s ta t ic   louqi tudiml s t a b i l i t y  characterlst ics 
of the XI?-12 airplane using t h e  r e m l t s  presentod in f igwee  18 
t o  22. The relation of the ceatIr-of-gravitX location w i t 5  the 
ele-mtor deflection necessary for triu throughout the q s e d  raase 
was estimated for t h e  airplane and f a  preeented ir, f i g w e  23 for 
the eeveral flap an3 power conditions. Also shcwn on thoee cu: .e8 
e r e  the corres-pondfng oleva%or-fI.red neutral. points detelmined from 
figures 14 t o  18 by methods explained in reference 10. It l e  
assumed In the derivation of thsse clu'ves that the  elevatsr 
effectivenses Will not be af'fected by control-tat deflect-Ion and 
that the  effect of the drag cortrpoDeIit cf the aiqie.?!e GT: the 
pitchingmment m y  be neglected. It is  bel.ie-JrjC:. -LhcS; these 
assmptions a r e  reasonable on the gre&se thz t  fo:r ths rmge of 
elevator settiws required for t r i m  t h e  contral-tcb deFlec5ian 
will probably be small so that the .t-ciRt.!.cn Df ta1.i 15.3 I d t h  
elevator deflectlon will not be  apprccis3ly affected. Moraaver, 
f o r  all but  the low values of Vi  the e2fec.t of' t!w 
coqonent of the airplane is negligible and t h e r d o r e  w f l i  not 



seriously  affect  the results in the n o m 1  speed range. It is 
believed that the  fomgoiw assumptiom a m  consistent with %he ~.ccurrtc;g 
of the test  measuramenta. 

In dete-ing Vi a design gross w e i g h t  cf 77,500 po~mds w a s  
included i n  the conventi 7 l i f t  equation for  level  flight to  
gfve Vi = 135,896 (CL) -@; miles per h oxy gor (M.P.11 and 
lO3,OOO porn& t o  give Vi = 136.642 (CL)- /c, r r i leo per hour for 
the rema2nlng pcwer condftions, Although these equations are 
correct   for  only one speed ( leve l  flight,), the E-rro” involved, 
is less t h m  IC percent and corrections are therefore neglec.ted. 

It is convenient to use figure 23 t o  find the elevator def lect ion 
necessaq f o r  tr im for any n o m  speed and nom center-of-gravity 
location (25 t o  30 percent M.A.C.). It i e  indicated from these 
resulte that suff ic ient  elevator deflection for trim will be 
avai lable   for  any flight condition encountered. 

For convenience in determining the  effects of power on the 
longitudinal  stabil i ty,  the neutral point result8 are summarized 
i n  figure 24. It mey be  seen from t h i s  figure that, in  general, 
power has a destabil izing  effect ,  Ths results of the  neutral  
points ana lyah  indicates th.t a positive s t a t i c  mar- w i i l  exist 
f o r  all flight conditiom wi,th -the gross w e i g h t  equal t o  lO3,OOO pounds 
when the center of gravity is located a t  30 percent mean aerodyamic 
chord (most rearward location). For flight condftions with (M.P.)1 
the airplane will have a tendency toward ins tab i l i ty  a t  speeds 
below 130 miles per hour. 

NACA wina duct i n l e t  number 2.- The effects   of   f lap defleetfon 
and incream of Repolds m k e r  OR the l i f t  character is t ics  for the 
model with the propellera removed a m  shown in figure 25. Also 
inciuded are  the longitudinal-force and pftch€n~-mmnt  chamcter- 
i s t i c s .  An increase of Reynolds number caused an increase i n  
maximum l i f t  end the angle of attack at which maJtlmum l i f t  occurs 
A t  the higher Remolds numbers the maximum untr-ed lift coefficient 
with flaps retracted is 1.41;witk flaps deflectad 55O it is 1.98; 
and with flaps deflected 6 9  it is 2.05. 

A rough analysis of t he  landing flight corditions was made f o r  
the airplane with f lap  deflections of 40°, 550r and 650 at Il0-percent 
stalling speed REI indicated: 
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Frm the preceding vnlues it may be seen that flap  deflections 
of 40' are =ore favora3le from considerations of shking apeed, 
There ts 1iti;le  choice between 550 and 65O for lowee+, landing speech. 
It seem l ikely t h a t  power w i l l  be neceosary f o r  Wng as the 
sinking s p e b  for Tc = 0 a r e  considered high, It should be 
noted that the grmnd angle for lading can not exceed 9.5'. 

A n  indication of the effects of power on the l i f t  and pitching- 
W n t  charbctez-fstice may be readfly  obtained fro% f l g n e  26 for 
a l l  the flight conditions teated. It is apparent that increase of , 

poxer oaueed w k e d  increases in the value of lift coefficient for 
a l l  b u t  the low -lea of attzck and caused  decreases in the stable 
t-ariatioa of p i t c h i m o m e n t  cciefficient with lift coefficient, 

L i f t  values measured during the stall studles are s h m  
i n  figure 27. When the t u f t s  were attached to the wing surface 
the lift decreased by a slight amount below maxiram l i f t  a8 expected. 
The effects of the tufts on the s t d l  a r e  belfeved t o  be negiigible.  

The stall  progressions f o r  the model with flape re t racted  are  
indiceted .til figure 28 f o r  Tc = 0 and 0.75 (R,P.). The stall 
i n i t i a t ed  along the treiling edge and gradually apread f o m d  
toxerd the leading edge OB "&e w i n g  a8 the angle of attack waa 
increased. The e t a 1 1  appeared to be evenly distributed along the 
~ L n g  sgm so that the t i p  sections were not s t a l l i ng  out prmaturely. 
The right wing tmded to s t a l l  more mpiiELy, especially a t  the 
higher pmer, This Ifhenmenon 13 associated  with the Increased 
mgle of attack a t  the inboard sect ions of the right w i n g  induced 
by propeller rotation, T h i s  effect inaca-tee that the airplane 
wS1 probdbly roll to the  right in  a stall. Root stalling is 
desirable 8% high &n@es of attack a8 a means for warning the 
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Dive"r8covezy %&aZ.- The effect  of dive-recovery flaps on the 
aerodymaic chaxmter i s t ics ,  of the model wieh md wfthout tho t a i l  
is presented in figure 35. For them  t e s t s  at c a p m t i v e l y  low 
Mac3 nuribem, the resu l ts  are comfstent with reeul ts  of tests of 
other dive-recovery Slape. (See reference 11.) For the condition 
with the  divwrecoverg flaps removed, it is believed that noael 
deterioration,occurred during tho time that elapaed.between the 
run8 with the  'tail , a n  and the tail removed. ThiS would elrplain t o  
a great'extent the apparent Macrepemy in  the longituClnal4orce 
data where the 'tail-an condition shows lees  ne-tive valuos than 
the tail-removed I .  condition. .. . 

, .  

Lqn&Lng geq.- It is evident fram figure 3$..thst for the ' 

condi'Gron with pmpe&lers removed, extension o f  t h e  land.fng gem-  
will not appreciably affect the variation of l i f t  a33d p i t o h i n g -  
moment coefficiept'.with angle of attack; but the 1oqgitudinaJ. .trim. - 

speed will be affected and the l i f t  coefficient ~ a l u e s  will. be 
heormeed by a constant  mount. The landing gear also. caused. a . 
comtant incr-ment increase in longituanal-force. cosff ic i .mt  I 

throughout the l i f t  rane;o, . ,  . 

' 
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DESIGN CHARAC!ESISTICS OF THE REpt'BIZC XI?-12 AIRPLANE 

AB3 A 1/8.33-SCAIE XF-12 MODEL 

Whg: 
Eoot chord (theoretical) 
Ssction (Republic 1 
Chord 
Angle of incidence 

Tip  chord (theoreticai)  
Section 
Chord 
Angle of incidence 

A r e a  (projected) 
span (projected) 
Aspect ratio 
Mean aerodynemic chord 
Svreepback (at 50 percent 

chord) 
Taper r a t i o  
Dihedral ( f m  wing--rmt 

chord p-) 

Aileron (one surface) 
&R (projected.) 
span (proJected) 
Root chord 
T i p  chord 
Deflection 

Flaps : 
Area ( t o t a l )  

Deflectfon 
span {one side) 

Horizontal tail: 
4 Root chord 

soc  t ion (WC~I) 
Chord 

~ e c  tion (NACA) 
Chord 

Tip chord (theoretical)  

Area (tots1  proaected) 

Aspect r a t i o  
Taper r a t fo  
Mean aeroaynamic chord 

s p a  

R4,40"318-1. 
17479 ~ ft 

2O 

~ 4 ,  Wr+ .  6 
*7.70 ft 

1639.62 sq ft 
-23 

42.38 ~q ft 
23;08 ft 
2.08 ft 

R-4,4~-413-.16 
1l.W in. 

-2O 
23.6.2 eq ft 
15.51 ft 
10.18 

19.34 in. 

O0 
2.31 

6O 

2.68 ~q ft 
49.72 in. 
65O maximum 



c . 

Item 
E;c3rizonta2. tail: Coatinue 
Dihedral (to chord plene? 
Sweg3ac.k (at @..pen ent 

h0riEonta.l tail chord} 
Ta t  1 IcngtA ( 27.43- ,pert eat 

wing M.A.C. to 25 percent 
t a i l  M.A.C. ) 

 res (pmgected 

span (projec tea) 
Root chcrd 
Tip chord 
Deflection 

Elevator (me surface) 

behind hiage line) 

V e r t i c d  tail ( o r i g h a ~ )  
Area (?uselad;e not inciurled) 

Vsrtical 
Dorsal f i n  
Ventral f i n  

Root cho& (theoretical) 
Section (XACA) 
Aspect r a t i o  
Sweepback ( a t  65 percent 
vertical tail chord) 

Mean aerodynamic chord 

T a i l  length (27.43 percent 
SF= 

wing M0A.C. to 25 peraent 
tail M,A.c.) 

Rudder 
- Area (behind hinge l i n e )  

Root chord 
Tip  chord 

Deflection 
span 

Full scale 

5 2 ~  st 

3.62 ft 
2301 ft 

-25O t o  15O 

O0 
11.91 f t  
21.67 ft 

31.09 ft 

54.87 sq ft 
4.54 ft 
1.94 ft 

r ~ . o o  f t  
-20 t o  2oo 

75.02 in. 

3.08 SQ f t  

0,15 sq ft 
19.20 in. 
65+11 
2.06 

0.72 Sq ft 

74.67 in.  

20 



. .  

Item 

Vertical tail (revised) 
Area ?-elage nat included} 
Ve3ical 
Dorsal fin 
Ventral fin 

Root chord (theoretical) 
Section (NACA) 
S-xeepback (at 68 percent 

v e r t f c a  tail chord) 
Mean aerodpmmic chord 

Tail length (27*43 percent 
wing M.A.C. to 25 percent 
tail M,A.C. 1 

Rudder: 
A r e a  (beh4ad hinge Une 

Root chord 

Span ( t q  rudder o d y  ) 
D e f  Lec-tioE 

top mdder) 

Tip chord 

Fuselage : 
Length 
F ~ & I E ~  diameter 
Froatal area 

M a c  elles : 
Le%+& 

II-lbO€ird. 
Outboard 

Maxam width 
kimm height 
Frontal area 

Full s c d e  

u3*56 6q ft 
49.82 8q ft 
10.23 s q  ft 
13-33 ft 
65+11 

oo 
11.25 ft 
24.9 ft 

51.5 ft 

6606 sq f t  
4.54 ft 
1.94 ft 
18.03 ft 
-200 to 20° 

92.54 ft 
loa23 ft 
82.52 sq ft 

B.38 ft 
27.82 f t  
5.21 ft 
5.22 ft 

74.22 in. 

133.26 in. 
1.4~76 ~n. 
1.20 sq ft 

21 



NACA RM No. L6U2 L . -22 

Power loa- 
Ground angle ( fmm root chord) 

S ta t ic  position 
Maximu?n tail down positfon 



NACA RM No. L6L12 0 

Stat ion 

0 * 5 0  

e 7 5  
I .25 
2 -50 
5 .oo 
7 -50 
10 .oo 
15 .oo 
20 .oo 
25 -00 
30 .oo 
I 15  .oo 
40 .oo 
45 .# 
50 .oo 
55 0 0 0  

60 .oo 
65 .oo 
70 .oo 
75 -00 
80 .oo 
85 .oo 
&W .oo 
95 -00 
100 .oo 

Leading-edge 
radius height 

LearXng-edge 
radius 

I- 

- 

;heoretTcal) 1 Tip section (theoretical) 
.8 -1 I R-4,40-413- e 6  

0 234 

I 

Lower 

0.234 



Figure Lo- System of axe8 and deflections. Positive value8 of forces 
and angles are &B indicated by arrowa 

section of ~&!ey 19-foot pressure tunnel. 
Figure 2 .- T4e ~3 -scale mode& of the XF-12 d r p l a n e  in the t e s t  1 

Figure 2.- Concluded. 

(b) R e a r  view; Sf = 55. 

Figure 3 .- Three view b w h g  of a r - s c a l e  miel of the Republic 
XF-12 airplase . 

1 
*33 

Figure 4 .- W i n g  rigging diagram of a g f " s c a l e  model of the 
*33 

Republic XF-12 efrplsne . 
Figure 5 2 -  Schematic dlagram of flap of a r - a c a l e  model of the 1 

*33 
Republic XF-12 afr@.ms. 

Figure 9 - Concluded. 
c 

(b) Close-up. 

Figure 10 .- Sketch of the wing-duct lip of a --scale model of the 1 
8 -33 

Republic XF-12 airplane. 
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Figure 2.3. .- Variation of thrust coefficient with l i f t  coefficient fcr 
several power conditione at Bea level. 

(e) Propellera remved. 

I 



. 
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(f } Propellers removed. 

Figure 17 - Continued. 

(b) Tc = 0 

Figure 17 .- Concluded. 
(c)  Propellers removed. 

F i v e  18 .- Effect of elevator deflection on several aerodynamic 
characterist ics.  Sf = Oo; it = -p; R E 2,35O,OOOj M LI 0 .Og. 

(4  W)1 

Figme 18. - Contfnued. 

(a) Concluded. 

(b) Concluded. 



4 - HACA RM No. L6LI.2 

(c) Concluded. 

Figure 18 .-, Continued. . 

(a) T, = 0 

Flgure 18 .- Concluded. 

(d) Concluded. 
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Ffgure 19 .- Concluded. 
( e )  Concludes . 

Figure 20.- Effect of elevator deflection on seTeral aerodynaMc 
chazacteristics . 6f = 40°; it = -2O; E 2,330,000; M 0.09. 

(a) 0 .w(R .P .) 

Figure 21 .- Continued. 
(b) Tc = 0 

Figure 2L .- Concluded. 
(c) T a i l  and propellem removed. 

Figure 22.- Effect of elevator deflection on several aeroQZmrLc 
characteristics. 6f = 650; it = -2O; R = 2,330,000; M t: 0.09. 



Figure 22 .- Continued. 

(b) Tc = 0 

Figure 22 .- Concluded. 

(b) Concluded. 

Figure !Z3 .- Elevator-fixed atatic longitudinal stability characteristics 
for several flight conClltione. 

(a) 6f = OO 

Figure 24 .- Parfatton of neutral point location wl. t h  Vi for several. 
flight conditione 



Figure 26 .- Cmtmued. 

ligure 26 .- Concluded. 

( e )  6f = 65' 

Figure q.- Effect of tufts OR Uft coefficfent f o r  several flight 
conditions. it = -20; 6, = 00. . 



Figure 35 .- Effect of dive-recovexy f laps on several aerodynamic 
characlerietics. Tc = 0; 6f = 0 ;  R =: 2,3OO,OOO; M ' s  0 - @ 9  

' Figure 36. - Eff 88 t of lmdfng, Gear. an seqerd aer-c character- i 

' '. i e t fca  . ~rops1.1srn r .mvedj  8f = 550- 8, = oO; it = -20; . I ,  . 
R 2 3,l&,COO; M 0 .Og. 

' .  . 

. .  

. .  



NACA RM No. L6L12 Fig. 1 
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IZ. I#- ' 0  

CONFIDENTIAL 

0 (a) Front view; 1 3 ~  = 0 . 
Figure 2.- The - -scale model of the XF-12 airplane in the test section of Langley lg-foot 

8.33 pressure tunnel. 
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(a) Front view. 

Figure 6.- Bottom of nacelles showing duct 
adts and dive recovery fhp. 

Fig. 6a 



NACA R.M No. L6L12 - Fig. 6b 
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NACA RM No. L6L12 Fig. 9b 

(b) Close -up. 

Figure 9.- Concluded. 



""" Rep&k f p  

NACA ltp No. 5 

Sta. 43.277 
Baslc chd 18.05 IC! 

. .  .. . .. . .. . . . .  . . " 



... . 
I 

. .  . .  



I 

. . .  . . .  I 



Fig. 13 





. I  

. . .  



. . ... 



. .. 



. .  .. . . . . . . . . . . . . . 

F 



I 

... . . . 



. . .  
I 

I 

. .. 



. .  

b 

I 
1 

am. 
a. 

a .  
a .  .a 

a 
4. 
t 

*ma 

..a. 
am. 
a .  

am 



I 

. .- .. . . . . - 
. .  . 



0 , 

. .  



. . .  



. .  



1 

I 

CL 

U 
m 





I 

. .  . .  . . . 



. .. 
* 

I 

. .  . .. . 



I 

B e e  I 
i i  

. .. 



. . .   . . . . .  

. .  



I 

. .  .. .. 



. 

. . . .  



. .  

I 



. . .. . .. 

I I 



. .. . .  . 

H 



. ,  

I 

r. . 
1.. 

Z 
0 



I 

Z 
0 

" . . .  .. . . .  . .. . .  



. .  . 

. . . .  

I 
' I  





\ 



.. . 





Z 
0 



. .. . . .  . . .  
I 



. . .  

. . . . . .  

z 
0 





. . . .  ... I 



I . 





. .  . .  
1 



.. . . . . . . .  .. 









. ." . .  ... . 
I 

.. 



.. . 

F 

Z 
0 





mi. a. 

. .  . 



NACA RM No, LBLlZ Fig. 23a 



NACA RM No. L6L12 Fig. 2% 



NACA RM No. L6L12 Fig. 2% corn. 
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NACA RM No. L6L12 Fig. 27a 



NACA RM No. L6L12 Fig. 27b 



Fig. 28 - NACA IWI No. L6L12 

a, ufi-ows a- 
,-. 

u C"L77. 
Q=-16.3 

i T =  0 





NACA RM No. L6L12 

I 

Fig. 30 

n 
U 

Unsfdfed 
sralled 



" 0  mom 
0 

. e  NACA RM No. L6L12 

UnsId/ed 0 
0 

mommmm 
0 .  

. 

Fig. 31 



. 

NACA RM No. L6L12 Fig. 3% 
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NACA RM No. L6L12 Fig. 32a conc. 
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NACA R N  No. L6L12 Fig. 32b 
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